Objectives: To evaluate the incidence of bladder cancer after nephro-ureterectomy (NUT) and determine the potential risk factors of bladder recurrence in patients with upper urinary tract urothelial carcinoma (UUT-UC). Materials and Methods: We retrospectively assessed 37 patients with UUT-UC including a significant follow-up after NUT of 34 months (range 12 -120 months). The median age of the population was 72 years (range 48 -83 years). Patients with a previous history of bladder cancer, concomitant diagnosis of bladder tumor and UUT-UC; or a metastatic UUT-UC were excluded from the study. Results: Out of these 37 patients, 17 presented a bladder recurrence within an average time of 12 months (range 3 to 31 months) after the NUT. In 94% of the cases, bladder recurrence occurred within the first 24 months following the NUT. Histological distribution was: 13 Ta tumors (76%), 2 pT1 tumors (11.7%); 11 patients had a high stage lesion (76%), whereas 4 patients had a low stage lesion (23.5%). As regards the anatomo-pathological characteristics of the UUT-UC, the supra iliac localization of the tumor is a significant risk factor of bladder recurrence (p = 0.04). Conclusion: Bladder recurrence after NUT occurred frequently and could have possibly been under-estimated. The use of intra-vesical instillation of Mitomycin C after NUT has been recently recommended by the European Association of Urology, but no predictive factors have yet been identified. Early diagnosis of bladder recurrence could certainly have reduced mortality in this patient population.
Introduction
Upper urinary tract urothelial carcinoma (UUT-UC) remains a rare pathology, with an annual incidence of 1 to 2 cases out of 100,000 [1] - [3] . During the diagnosis, 10% to 15% of patients have been detected to have synchronal bladder tumors [1] - [3] , whereas 15% to 40% of patients developed bladder tumor recurrence within 18 to 24 months [2] - [4] . The presence of this type of lesion at diagnosis or during the clinical follow-up is a significant prognostic factor [5] . Nephro-ureterectomy (NUT) combined with an excision of the bladder cuff in order to avoid any bladder tumor recurrence remains the gold standard treatment [6] . Various studies have reported predictive factors for bladder tumor recurrence: i.e. the multifocality of the lesions; previous medical history of bladder tumor; concomitant in situ carcinoma [7] - [11] ; tumor stage with lesions > pT2 [9] [10]; high stage tumors [12] [13] ; size of the lesion > 5 cm [9] ; ureteral localization; and whether the NUT was performed by open surgery or laparoscopy [9] . Two theories may explain the multifocality of the tumor as well as the risk of UUT-UC bladder recurrence. First, is the implantation of desquamated epithelial cells by the tumor present in the urine flow. Secondly, UUT-UC is considered as a general disease of the urothelium based on the field effect theory. Our objectives were to not only to evaluate the incidence of bladder cancer after NUT but also determine the potential risk factors of bladder recurrence in patients with upper urinary tract urothelial carcinoma.
Materials and Methods
We retrospectively assessed a series of UUT-UC patients who had undergone a NUT between January 2000 and March 2011. During this period, different urologists were involved in the management of the NUT. Surgical indication and clinical follow-up was validated by a multidisciplinary team based on the recommendations of the Oncology Committee of the French Association of Urology (CCAFU). Post-operative cystoscopy and urinary cytology were performed every 6 months for 2 years, and finally every year for 5 years; an abdominal-pelvic CT scan examination with late post-injection was carried-out every 2 years [3] . The exclusion criteria were: the patients with a previous history of bladder carcinoma (20 patients), diagnosis of concomitant bladder tumor with upper urinary tract urothelial carcinoma (4 patients), metastatic UUT-UC (8 patients) and the patients with a follow-up less than 12 months after the NUT (6 patients). A total of 37 patients were included with a median follow-up of 34 months (range 12 to 120 months). The NUT was routinely performed with an excision of the bladder cuff, by lombotomy (20 patients) or by laparoscopy (17 patients) via an iliac approach. TNM classification was used for the urinary tract urothelial carcinoma and the bladder tumors. The tumor stage (OMS classification), the size of the lesion and its multifocality were also evaluated based on an histological examination of the biopsy tissues [3] . All data were collected on Excel 2007 and the statistical analysis was performed with SAS software (version 9.3). Correlations on clinical and pathological levels were tested, using the Student's-ttest as regards the quantitative variables, and the Chi-squared test for qualitative variables.
Results
Among the 37 patients included in this study, 17 patients (46% of the cases) developed a bladder tumor recurrence within an average period of 12 months (range 3 -31 months) after the NUT and 94% of them had a bladder recurrence within the two following years (Figure 1) . The average age of the patients diagnosed with UUT-UC was 72 years (range 48 to 83 years), with a sex ratio of 2:1 (25 men and 12 women). The average age of the population with a bladder recurrence was 68.76 years (standard deviation 9.98). In our series, UUT-UC lesion was in the supra iliac ureter for 21 patients (52.5%) in the subiliac ureter for 19 patients (47.5%). When there was a bladder tumor recurrence, the histological distribution was: 13 patients pTa tumors (76%), 2 pT1 tumors (11.7%), 11 patients had a high stage lesion (64%) whereas 4 patients a low stage lesion (23.5%) ( Table 1) . We also assessed UUT-UC primitive lesion characteristics for the 17 patients with bladder tumor recurrence: in 82% of the cases, the tumor was low stage (14 patients) and in 3 cases the lesion was high stage (17.65%). Only one case of bladder recurrence had an in situ carcinoma. Moreover, 2 patients who were highly suspected to develop tumor recurrence died before the final histological diagnosis, they were not included in the 17 patients with bladder tumor recurrence. The UUT-UC localized in the supra iliac ureter had a higher risk of bladder recurrence (p = 0.04). We observed that 64% of the bladder tumors were at the same time high stage and mutlifocal tumors ( Table 2) . As regards bladder recurrence topography, we noted that 47% of the lesions were found on the NUT homolateral bladder lateral side, whereas in 3 cases the bladder recurrence was situated near the area of ureteral meatus resection. Finally, we did not observe any significant difference in the clinical-pathological characteristics between the two groups ( Table 2) . After the diagnosis of bladder recurrence, a radical cystectomy was required for 6 patients following endovesical bacillus Calmette-Guérin (BCG) therapy failure and/or tumor progression. As our database was established prior to the 2013 guidelines, no patient had immediate post-operative instillation of Mitomycin C. Nevertheless, 7 patients underwent adjuvant intravesical chemotherapy.
Discussion
The bladder is the main localization of tumor recurrence once the patient has been treated for urinary upper tract urothelial carcinoma (UUT-UC). Hirano et al. reported a bladder recurrence after a NUT in 34% of cases within an average period of 6.5 months (range 2.8 -57.3 months) [14] . In most cases, the diagnosis was made during the two first years of follow-up care: 45% (23 patients) had a pTa grade bladder lesion and 12 patients (23.5%) had a pT1 grade tumor. In a cohort of 482 patients treated by NUT for UUT-UC, Xylinas et al. observed that 35% of patients had a bladder recurrence with a median follow-up care of 39.5 months [15] . The results of our retrospective single-center series are in agreement data previously reported in literature. The primary challenge for a urologist remains the identification of high-risk patients, in order to prevent both bladder recurrence and any tumor progression. concomitant bladder tumor with the diagnosis of UUT-UC and 75 patients (11.3%) presented with both previous and current bladder cancer (BC). The patients with associated BC had more tumors located in the ureter, as well as more multiple locations in the upper urinary tract (p < 0.0001). Nevertheless, the presence of UUT-UC with no previous or synchronous BC did not significantly affect the specific cancer survival rates after nephrouretectomy [16] . The early post-operative instillation of Mitomycin C (IPOP) after trans-urethral bladder resection is a treatment that has been validated for the management of non muscle invasive bladder cancer (NMIBC), that could decrease the risk of tumor recurrence by 12% to 39%, whether the lesion is uni or multi-focal [17] . A randomized study by O'Brien et al. suggested evaluating the usefulness of Mitomycin C instillation, in a series of 284 patients, on the very same day as the removal of the bladder catheter after NUT [18] . The rate of tumor recurrence reported was substantially lower in the group of treated patients, compared with the group of monitored patients (17% vs. 27%, p = 0.055). These authors suggested that an instillation of IPOP would be required for an average of 10 patients in order to avoid a bladder recurrence during the standard follow-up of a UUT-UC. Subsequently, the results of this study allowed to recently modify the guidelines of the European Association of Urology by recommending an early instillation of Mitomycin C after NUT for UUT-UC [19] . In our retrospective study, no patient benefited from an early instillation of Mitomycin C as our database was established prior to the 2013 recommendations.
In contrast, a number of prospective studies showed the superiority of fluorescence by blue-light-illuminated cystoscopy compared with standard cystoscopy concerning the detection of NMIBC [20] . More recently, Burger's meta-analysis (8 studies with a total of 2160 patients) confirmed that cystoscopy with blue light illumination using hexamino-levulinic acid (Hexvix ® ) would first allow a better diagnosis of the different NMIBC (pTa, pT1 grades and above all carcinoma in situ (CIS)) and would also decrease by 24% the risk of bladder recurrence after 12 months [21] . In the literature, the rate of bladder tumor recurrence after NUT has often been under-estimated. According to the authors, a better endoscopic evaluation of the bladder seems to be necessary at diagnosis and during the follow-up of UUT-UC. Also, as previously described, including IPOP in the management of these tumors is certainly very interesting, however the use of blue-light-illuminated cystoscopy appears essential for high grade tumors to detect associated CIS.
It is important to remember that the survival of a UUT-UC after NUT decreases when there is a bladder tumor recurrence: In fact, the specific survival rate seems to be linked with the characteristics of the bladder recurrence, the infiltrating character of the bladder tumor being a negative factor. Rink et al. evaluated the survival after a UUT-UC recurrence treated by NUT in 596 patients: the average time between tumor recurrence and death was 10 months (80% of the patients died within the 2 years following the diagnosis of bladder tumor recurrence [22] .
Conclusion
A new medical treatment approach is required in order to improve the detection of bladder recurrence and the survival rate specific to the UUT-UC after NUT. Immediate post-operative instillation in the bladder after NUT has been recently recommended by the European Association of Urology.
